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Grimsortow flife*, whilst hope her place This done, the Heavoly messenger ex- 

Hlumes; pands i. ^ ,. ^. ^ 

The muse dhedietit— o'er Atlantic's ^aste Her radiant wings, and bends her. flight 

Her course pursues, (she iloats in rapid afar, 

plumes,) To those pure regions, whose seraphic 

To euard the youth with ev*lry virtue bands 

erac'd. Gamst vice's votaries wage eternal war. 

Bonem»iny Sept. I4tk, 1812, JvNIU^ 



DISCOVERIES AND IMPROVtMENTS, IN ARTS, MANU. 
FACTURES, AKD AGRICULTURE. 



Ah Account of Bleaching; extracted 

from the Edinburgh Encyclopcedia, 

X Concluded from page W3tofour last 

number.) 

THEcommon operations of bleach- 
ing, consist of 

Steeping;^ 

Bucking, 

Boiiingj 

Immersion in the oxy-muriatip 
acid. 

Souring, washing, &o. 
Sect, i.— 0» Steeping, 
In the preparation of yarns for 
weaving, whether composed ot flax 
or cotton, it is necessary that tbo 
weaver employ some gelatinous sub- 
stance, to give the thready the ne- 
cessary adhesion to stand the opera- 
tion of wearing. This substance is 
commonly made of uheaien flour, 
boiled in water to the consistence 
of pap, which is applied to the 
threads with a brush. This is the 
principal extraneous matter gpon 
the goods, which it is the business 
of the bleacher to remove. To ac- 
complish this, the linen, after being 
properly assorted, are wash* d in the 
wasii storks for some hours, in or- 
der to free them from loose stuff 
which may be attached to tiam. 
They are then put into a large circu- 
lar vat, made of fir*deal boards, 
ealletl technically a kieve, into 
which thipy are laid regularly one 



above another, without being to» 
much compressed. After the goods 
are disposed in the kieve, it is filled 
with alkaUne \ty, at a blood-heat, 
which already has been used in buck- 
ing or boiling former parcels. A 
piece of wood, in the form of a ctoss^ 
is then fixed above the goods, in ot- 
der to keep them below the liquid. 

In a few hours, an iixtesiine mo- 
tion is observable, and an increase 
of temperature takes place; the li- 
quid swells; bubbles of air rise to* 
the surface; and a thick scum is 
thrown up. This fei mentation con- 
tituies from twelve to eighteen hours, 
according to the state of the weather. 
So soon as it is observed that it has 
ceased, the goods must be instantl5'' 
withdrawn from the kieve, and again 
carried to the wash stocks, or to the 
dash-wheel, in order to be cleared 
from the loosened filth. Should the 
goods be left to6 long in the st^.ep, 
they are liable to considerable da- 
riiaoe; as, after * be acetous feriiieti- 
tation ceases, the putrid fermenta- 
tion begins, artd the coloured matter, 
iu place of bemg loosened from the 
goods, is fixed in them ; and, at the 
same time, the dissolution of the 
vegetable fibre of the cloth is begun, 
and Were they to remain too tcng iit 
thi6 state, they would absolutely rbt. 
It is, therefore, the bleacher's care 
to guard against so serious an acci- 
dent. 
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Sect. n. — On Bucking, 
This is oae of tUe most important 
cperatioiia in the bleaching of linen 
goods. There are several methods 
whereby this process is carried on, 
but of iiiese we shall only select two, 
distinguishing them as the old and 
Hew methods of bucking. In the 
former way, the linens having been 
steeped in the alkaline ley, as before 
described, and afterwards well wash- 
ed, are. regularly arranged in a large 
wooden vat, or kieve; a boiler of 
sufficient capacity is liien filled with 
caustic alkaline ley, which is heated 
to the temperature of blood. The 
ixwler is then emptied, by a stop- 
cock, upon the linens in the kieve, un- 
til they are covered with the liquor. 
After having remained on the cloth 
for some time, it is run oiF by a stop- 
cock at the bottom of the kieve, into 
an iron-boiler sunk in the ground, 
iVom whence it is raised into the 
toiler by a pdrap. The ^heat is now 
raised to a higher temperature, and 
ttoie ley again run upon the goods ia 
the kieve; frpni whence it is return- 
ed into the boiler^ as before describ- 
ed : and these operations are con- 
tinued, always increasing the heat, 
pntjl the alkaline ley is completely 
^jaturated with the colouring matter 
taken from the cloth, which is known 
by its having acquired a completely 
oftenstve smell, and losing its caus- 
ticity. 

When we consider the eftects 
.^hLcb treated liquids have upon co- 
loured vegetable matter, we shall see 
the prd|?riety of the temperature of 
the alkaline ley being gradually in- 
creased Thus, ,when vegetable 
^substances are hastily plunged into 
boiling liquids, the colouring matteir, 
in place of being extracted, is by 
tV\^ high temperature fixed into 
the^m. It is on this principle which 
a coo^ acts in the culinary art, when 
the gre,en colour of vegetables is in- 
tended to be preserved : in place of 
putting them into water whencold,they 



are kept back until the water i^ boil- 
ing; because it is well known, thit, 
in the former case, the green colour 
would be entirely extracted, whereas, 
when the vegetables are not infused un- 
til the water is boiling, the colour is 
completely preserved, or fixed. On th« 
same principle, when the tempera- 
ture of the alkaline ley is gradually 
raised, the extractive and colouring 
matter is more effectually taken from 
tlie cloth; and the case ils reversed, 
when the ley is applied at the boUmg 
temperature, so much so, that linen 
which has been sq unfortunate as to 
meet with this treatment, can never 
be brought to a good white. 

Whej> the alkaline ley ts saturated 
with colouring matter, it is run otf, 
as vnfi^ f^^ further use in this opera- 
tion. But were the linens instantly 
to b)B taken out of the kieve, and car* 
ried to be washed in the dash-wheel 
while hot, a certain portion of the 
colouring matter would be again fix- 
ed into them, which is extremely dif- 
ficijit to eradicate. In order to pre- 
vent this, the most approved bleach- 
ers run warm water upon the 
cloth, so soon as the impure ky is run. 
olY; this combines with, and carries 
ofif part of the remaining iropnvities ; 
a stream of water is then allowed to 
run on the cloth in the kieve, until 
it comes off almost transparent. The 
linens are now taken to the wash- 
stocks, or to the dash- wheel, to be 
further cleaiied, with the greatesjl 
safety. 

The process of bucking was long 
carried on in this manner, wichoiic 
any improvement, until Mr John 
Lourie, introduced an apparatus, 
admirably calculated for conduci- 
ng .this operation on the large 
scale, which being in some meaaurje 
self operative, much labour, as well as 
a considerable quantity of alltali, is 
saved 

The boiler being filled with caustic 
alkaline ley, and the linens being pro- 
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perly arranged in the wooden kieve 
above it, the handle of the pump is 
set in motion by the machinery : the 
ley now fiowa through the pipe by the 
working of the pump, and falling on 
the broad plate of metal, it is spread 
in a perpetual current on the cloth^ 
while the valve opening inwards^ admits 
the ley to run into the boiler. Im- 
mediately on the pump being set to 
work, a fire is put to the boiler, by 
which the ley liing gradually heated, 
the linens receive the benefit of the re- 
gular increase of temperature, and the 
colouring matter from the cloth is 
thereby more effectually removed. 
When the ley begins to boil, the han- 
dle of the pump is detached from the 
machinery of the water wheel, and by 
the ley being completely confined in 
the close boiler, it is forced up the 
pun p, and falls in a perpetual stream 
through the pipe, vpon the linens in 
the kicve. 

The efficacy of this manner of con- 
ducting the bucking process must be 
evident at first sight: while the heat 
is gradually increased, a. current of 
fresh ley is constantly presented to 
different surfaces of the goods for satu- 
ration, thereby rendering it more ac- 
tive in cleansing them. Besides, the 
manner in which the apparatus ,is first 
wrought by the water-wheel, or steam 
engine, and its self. operating power af- 
terwards, puts it completely out of 
the power of servants to slight the 
work, independent of the great saving 
of Rikali, which, in most cases where 
it has been applied, ^amounts to from 
cne.fourth to one third of the quantity 
foriherly used. 

Si-CT. 111.— 0« Boilings 

Tn the bleaching of linen cloth, boil- 
ing is only used when the goods are 
nearly white, with pearl-ashes alone, 
or ' with pearl-ashes along with soap, 
towards the end of the whitening pro- 



cess .* all that is necessary in this o- 
pcration, is to keep the goods com- 
pletely under the liquid, so that it may 
act uniformly upon them. In no case 
is the boiling carried on in a violent 
manner, but with a gentle simmering 
heat. The boilers are made of cast 
iron, of the common construction, with 
a large stop cock at bottom, in order 
to empty it of the waste ley. 

Sfxt. IV — 'Immersion in the Oxy- 
muriute of Pot-ash. 

According to the doctrine of mot 
dern chemists, the oxy-muriatie acid, 
in consequence of yielding up its oxy- 
gen to the colouring matter of vege- 
tables, thereby deprives them of co- 
lour, afid by this means they ate'fur- 
thcr prepared for alkaline substances 
acting upon them, and fitting them for 
the reception of oxygen in subsequent 
immersions* We have already describ- 
ed the micthod of preparing the oxy- 
muriatic acid with pot-ash at some 
length, and hav^ now only* to remark, 
that the common way of dihiting it ^r 
use, is by adding it iti sufRcient quan- 
tity to pure "wSter, until the specific 
gravity of the mixture is 1605* The 
linens, after being clean washed, are 
steeped' in k for twelve hours, then 
drained, and washed for being further 
bucked or boiled. 

Sect, v ^ — -0" louring, 
Sourin'g is in general the last or 
finishing* process in bleaching, a^ af- 
terwards the linens are only fui-the'r 
washed in spring water, in order to 
their being blued and made op fof the 
market. 

In preparing the sour, into a large 
fir tub, lined with lead, as much sul- 

* Our readers conversant in bleaching' 
will perceive the difi'erence between the 
Scotch mode of bucking, and the prac- 
tice more general in heJand^ 6f "boilirig, 
from thecomm^iicemeiU of the operation* 
of bleaching, B.M.M. 
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phuric acid is added to water as will 
give it the acidity of strong vinegar, 
The'acid aud water must be well mix- 
ed together before immersing the 
linens, which are generally steeped in 
it for twelve hours, then drained, and 
washed in pure water. The operation 
of washing, must be paid particular at- 
tention to after this process ; were 
aiiy of the acid to remain in the goods, 
and to be dried into them, they would 
infallibly rot, although the acid has ho 
such effect upon them while they are 
kept wet. 

What effect souring has in bleach* 
ing, iveither tlve practical bleacher nor 
the chemist have attempted to deter, 
mine. It is certain, that from fre- 
quent use, it completely loses its acidic* 
ty, and remains an inert substance, si. 
jnilar to a neutral salt. Some suppose 
that it is saturated with the remaining 
alkali which h^s not been completely 
washed from the goods ; with iron, 
which is said to be a component part 
of all vegetable substances ; or with 
earth* which id Hkcwise said to be 
contained in them. Whatever may 
be in these conjectures, it is certain, 
that when linens are soured about the 
middle of the bleaching process, it has 
a considerable effect in hastening for- 
ward the goods to a complete white, 
and, in consequence, early souring has 
been adopted by the best practical 
bleachers. 

Having made these preliminary ob- 
servations with regard to the method 
of applying the various articles used in 
bleaching linen cloth, we shall now 
bring the whole into one point of 
view, by detailing the connection of 



these processes, as carried on at a 
bleachfield which has uniformly been 
successful in returning^ the cloth of a 
good white, and otherwise giving sa* 
tisfaction to their employers ; and we 
shall only previously rtmark, that we 
by no means hold it up as the best 
process which may be employed ; a3 
every experienced bleacher knows, that 
processes must be varied, not pnly ac- 
cording to existing circumstances j but 
also according to the nature of the lin- 
ens operated upon. 

In order to avoid repetitioiJ, where 
washing is mentioned, it must always 
be understood that the linen is taken to 
the wash-stocks, or dash-wheel, and 
washed well in them for some hours. 
This part of the work can never be 
overdone ; and on its being properly 
executed between every pan of the 
bucking, boiling, steeping in the oxy«» 
muriatic acid, and souring, not a little 
of the sucess of bleaching depends. By 
exposure is meant, that the linen clotK 
is taken and spread upon the bleach- 
green for four, six, or eight days, ac- 
cording as the routine of business calls 
for the return of the cloth, in order 
to undergo further operations, 

A parcel of goods consists of 360 
pieces of those linens which are called 
Britannias. Each piece is 35 yards 
long, and they weigh on an average 
10 pounds each : the weight of the 
parcel is, in consequence, about 3600 
pounds avoirdupois weigbt. The lin- 
ens are first washed, and then steeped 
in waste alkahne ley, as formerly de- 
scribed under these processes ; they 
then undergo the following operaiipps : 



J st, Bucked with 60 Jfc pearl-ashes, washed, exposed on the field. 

2d, Ditto ... 80 . . . do. . . , do. . . do. do. 

3d, Ditto ... 90 . pot-ashes, . do. 

4th, Ditto . . . 8© i . , do. . . . do. 

5th, Ditto . • .'80 ... do. . . . do, 

6th, Ditto ... 50 ... do. . . . do. 

7th,- Ditto ... 70 ... do. ... do. 

8th, Diito ... 70 ... do. ... do. 



do. 

do. • 

do. . 

do. . 

do. • 

do. . 

do. • . 



do. 
do. 
do. 
do* 
do. 
do* 
do. 



472 



Discoveries and Improvements 



[Dec. 



9tb, Soured one night in dilute sulphuric acid, washed". 
lOih, Bucked with 50 ft pearl-ashes, washed, expo.'^ed on the field, 
mh, Immersed m the oxy -tiiuriate ofpot-ash 12 hours. 
J2th, Boded with 301b pearl-ashes, washed, exposed on the field. 

ISih, Dmo . . . 30 . . , do do. ,. do. •..,.. do. 

34th, Soured, washed* 



The linens are then taken to the 
Tubbing-board, and v\?ell rubbed with 
a strong latljer of black suap, after 
which they are well vvasiied through 
pure spring water^ At this period 
they are carefully examined, and 
those which are fully bleached are 
laid aside to be blued and made np 
for the market ; wV\\& those which 
are not fully white, are returned to 
be boiled and steeped in the oxy- 
mnriate of pot-ash, and soured, until 
they are fully whire. 

By the above process 690 pounds 
weight of alkali is taken to bleach 
soy pieces of linen, each piece con- 
sisting of 35 yards in length ; so that 
the expenditure, of alkali would be 
somewhat less than 2]t for ejjch 
piece. Were it not that some part of 
the linens are not fully whitened, as 
above noted. Two pounds of alkali 
may therefore be stated as the ave- 
rage quantity employed for bleach- 
iti^ each piece of goods. 

The method ol bleaching linens in 
Ireland is simitar to the foregoing ; 
any alteration in the process depend- 
ing on the judgment of the bleacher 
in increasing or diminifihing the quan- 
tity of alkali used. But it is com- 
mon at most bleacbfields to steep the 
linens in the osy-muriate of pot-ash, 
or lime, at an early stage of the pro- 
cess, or afterthe ^oods have undergone 
the fifth or sixth operation of bucking* 
By this means, those parts of the flax 
which are most difficult to bleach are 
more easily acted upon bythe alkali ; 
and^ as beibre noticed, souring early 
in weak diluted sulphuric acid assists 
greatly in forwarding the v^hitening 
of the linens. Mr. Grimshaw, calico 
printer, near Belfast, was the first 



who recommended early souring, 
which has since been very generaily 
adopted. 

Bleaching for Calico Frmting, 

In bleaching linen and cotton cloth 
for the purpose of being stained with 
different colours, in the process of 
calico printing, a pure white is not 
so much sought for, as that the goods 
are what is technically called well 
rooted ; that is, that the colouring 
matter and vegetable oil is fully ex- 
fully extracted from them. This is 
attained chiefly by the linens being 
bucked and boiled in a solution of al- 
kali, rendered moderately caustic by 
quicklime, in order to preserve the 
fabric of the cloth from being too 
much reduced. The alkaline solu- 
tion must be well settled, and trans- 
parent as water ; because, if the 
lime remains either in solutioa or 
suspension in the smallest proportion^ 
it is apt to be precipitated into the 
fahric of the cloth, and destroy the 
purity of those parts intended to be 
white. Liiien cloth requires to be 
bucked and boiled from ten to twelve 
times in the alkaline solution ; being 
%vell washed and exposed on the 
bieachgreen between each operation. 
It ^is soured at the end of the sixth 
boiling; and again soured at the 
end of this ()rocess, when the goods 
are supposed fully bleached for print- 
ing. 

To ascertain whether the cloth is 
fit for printing, a small stripe is torn 
from the end of one of the pieces, 
and printed with one of the mor- 
dants used in the fixing of the dye. 
After that the mordant has remained 
a sufficient time in the cloth; it xb 
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rinsed in pure water io carry off the 
superfluous parts of the mordant^ 
arid llien immersed into a copper 
pan in coid water, which contains 
a little madder ; the heat is gradual- 
ly ini Teased, while the cloth is al- 
ternately raised and lowered by a 
bit of slick in the decoction of mad- 
der, until the colour is dyed to the 
shade required. At this period, if 
•the cloth is properly bleached, the 
place stained with the mordant will 
alone have attracted the colouring 
matter of the madder ; while the rest 
of the rag remains white. But should 
the part intended for white be stain- 
ed a dirty light red, the cloth is not 
fnllylbleached, and it must again be 
boiled in the solution of alkali. 

Cotton cloth intended for calico 
printing 15 more easily bleached 
than linen-cloth; five, or at most 
six, boilings in the alkaline solu- 
tion, being all that is requisite for 
making a good white. One pound 
of pot-ashes is fully sufficient to 
bleach a piece of calico of 21 square 
yards. This gives about three oun- 
ces of potash to each piece for every 
time they are boiled. Between every 
part of the boiling process, the cali- 
cos are washed and exposed on the 
bleach- green, the same as linen- 
cloth ; and soured, at the end of the 
process, in the same manner. In 
order to ascertain whether they are 
fully bleached for printing, the same 
method is followed as that which is 
already described for the trial of lin- 
en-cloth. 

In bleaching both kinds for print- 
ing, it is not customary to immerse 
thtm in the oxy-muriatic solutions; 
exi^ept in the winter months, when 
a good white is not so easily obtain- 
ed, by the action of the sun and ajr. 
Neither are the goods watered arti- 
ficially when spread on the bleach- 
green; but they are (after being 
iwell washed) allowed to lie exposed 
id all the vicissitudes of the season^ 



until the common routine of business 
Crills for their return to undergo far- 
ther operations This process is 
commonly called dry-bleaching, in 
contradistinction to that in which ^e 
goods are artificially v^etted when 
exposed on the field. 

After linen or eotton'cloth \% 
printed and dyed, a certain dulness 
of colour attaches itself to the part* 
intended to remain white ; arising 
partly from the imperfection of the 
bleaching, but more frequently from 
a part of the mordant, which has 
been printed on the cloth, being 
loosened by the increased tempera- 
ture of the water bath. This ilnitet 
with the decoction of madder or 
other coloqring matter used in thcf 
bath, and is precipitated on the part» 
intended to remain a pure ivhite. 
To remove this partial staifi in an 
easy manner, without long exposure 
upon the bleacbgreen, has long been 
much wanted by calico printers. 

In order to attain this, various 
methods have been resorted to with* 
out elFectj arising parly from the ina- 
perfeciion of the substances employ- 
ed. Steeping prmted goods after 
being dyed, in the oxy-muriaie of 
lime, not only changes all the co- 
lours, and renders them of a duller 
hue, but also particles of the lime, 
attach themselves so intimately to 
the cloth, that it acts as a discharge^ 
and effaces the colours altogether^ 
Although a dilute solution of the 
oxy-muriate of potash does riot act 
in so severe a manner as the oxy- 
muriate of lime, yet it operate* 
strongly as an alterative to most 
colours; changing the red colour to 
pink, and the purple and lilac are 
turntid to blueish shades of the same 
colour; besides, the action of the 
alkali scourges the whole colours, by 
reducing their intensity and brillian- 
cy. In consequence, of these de- 
fects, both these substances are Un- 
fit for producing a good white on 
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printed goods; without, at the same 
time, acting as an alterative, in 
completely changing the shade of 
colour wanted. 

In searching ior a substance which 
poss^esses none of these pernicious 
qtialities, we have found, that the 
oxy*muriate of liiagnesia in every 
respect answers in the most complete 
manner, not only for clearing the 
white ground of the goods, but also 
in pveserving the colours of the same 
fihade which they were originally. 

Of all the earthd which are partially 
«olul>Ie in water, magnesia possesses 
the propel ty of changing coloars 
least; the alteration made by it on 
paper stained with litmus^ being 
scarcely perceptible, It is/ there- 
fore, peculiarly fit' ^d, when united 
wiib oxygen, for the purpose of clear- 
ing the stam from the white of print- 
ed goods. 

In making this preparation, the 
magnesian eartiu must be previously 
broken in water, as fine as possible^ 
in the manner of starch, it is then 
introduced into the receiver of the 
apparatus for making the oxy-mu- 
riatic acid. Into the retort one part 
of good manganese is introduced, 
on which is poured two parts of 
muriatic acid, of the specilic gra- 
vity of 120®, diluted with its bulk of 
water; the distillation instantly com- 
mences, and the magnesia is dissoi- 
Ted by the muriatic acid. In order 
to keep the magnesia in suspension, 
it is nee jssary to agitate the liquor 
in the receiver occasiotially by a 
staff similar to a churn-staf}; which 
is placed in the receiver, the handle 
coming up through the centre of the 
coyer* 

When the magnesia is dissolved, 
and the impurities whiph it may 
contain have subsided, it is drawn* 
off for use. Por this purpose, a clean 
copper is filled with pure water, and 
the heat is raised to about 16Q or 
170 degrees of Fahrenheit. So much 



of the oxy-rauriate of magnesia is 
then added, as will give to the wa- 
ter in the copper a sensible taste of 
the salt, As soon as it is introduced, 
the vviiole must be quickly mixed 
together with a clean broom. The 
printed goods, having been previous- 
ly slightly b ran ed , a re I he n q u i c k 1 y 
run over the wince into the copper; 
continuing to run them over the 
wince until the white is sufficiently 
clear. This operation takes only a 
few minutes. The goods are thea 
carried to be streamed, in pure wa-> 
ter, to prevent the further action 
of the oxygen on the colour^', By 
the addition of a little ! more of the 
oxy -muriate of magnesia, fresh par- 
cels of goods may be entered into 
the copper for clearings and the pro- 
cess may be thereby continut-d for 
a whole day ; after which the con- 
teiitg are run off from the boilur. 

On Bkacli ing Mudin, 

^ In the bleaching of the coarser 
kinds of muslin, such as the fabi-ic 
of goods called Jaconet, after they 
have been steeped and washed, they 
are first boiled in avveak solution of 
pot and pearl ashes ; aPtfcr being again 
washed, they are twice boiled in 
soap alon«, and then soured in very 
dilute sulphuric acid. Being wash- 
ed: from the sour, they are again 
boiled in soap, washed, and then 
immersed in the oxy- muriate of pot- 
ash. ^The boiling in soap, and steep- 
ing in the oxy- muriate, is now re- 
peated, until the muslin is a pure 
while. They are then sOured, and 
washed in pure spring water. 

In bleaching the fuier fabrics Qt 
muslin, such as those kinds called 
Mull Mull and Book; nearly the. 
same process is foilowed as the above 
for bleaching of Jaconet ; only that, 
oa account of the fineness of the fa- 
bric, no pearl ashes are used, but soap 
alone. Otherwise they are treated m 
the same manner^iiv being alternately 
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washed, boiled, and stepped in the 
oxy muriate of potash; and whea 
fully white, they are soured in di- 
lute sulphuric acid. 

In the bleaching of cotton cloth, 
where fixed colours* are previously 
dyed in the yarn before it is wove 
into cloth, great care is necessary. 
Before it was customary to introduce 
caustic alkali into the receiver of the 
apparatus for making the oxy-mu- 
riate of potash, the most complete 
uncertainty occurred with the bleach- 
er, in his attempt to bleach cotton 
goods wherein the most fixed co- 
lours were wove. Sometimes the 
colours were in tolerable preserva- 
tion when the oxy-muriatic acid was 
used in moderation ; at other times, 
the colours were almost entirely ex- 
tracted from this acid being used too 
strong* At last, it was discovered, 
that when a considerable quantity 
of the alkali was introduced into the 
receiver, for the neutralizing of the 
oxy muriatic acid, that the fixed or 
permanent colours, which were im- 
mersed into it, were by no means 
injured. On this principle, cotton 
goods of the kind called Pulicates, 
into which fixed colours are wove, 
and which have thoroughly to un- 
dergo the whole process of bleach- 
ing, the colours are more brilliant 
than in those goods, of the same 
kind, which are wove along with the 
yarns that have been previously 
bleached. 

The coipmon process of bleaching 
pulicates, into which permanent co- 
lours are wove, is, to wash the dress- 



• By fixed colours are here meant, those 
which resist the action of the alkalis in an 
eminent degree, with proper treatment. 
The colours usually denominated fixed, 
^yix cotton, are the Turkey or Adrianople 
fed, and its compounds of lilac and purple, 
by the addition of iron bases ; Tarious 
•hades of blue from indigo, together with 
bv»iF and gold colour, tinged with the 
•xides of iron; 
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ing or starch well out in cold wa- 
ter. To boil them gently in sbap, 
and after again washing, to immerse 
them in a moderately strong solution 
of the oxy muriate of potash ; and this 
process is followed until the white is 
good ; they are then soured in dilute 
sulphuric acid. If the goods are at- 
tended to in a proper manner, theco* 
lours, in place of being impaired, will 
be found greatly improved, and to 
have acquired a delicacy, of tint 
which no other process can impart 
to them. 

Pulicates, or ginghams, which 
have been wove along with yarn 
which has been previously bleached, 
are first freed by washing from the 
starch or dressing : they are then 
washed, or slightly boiled with soap. 
After which, they are completely 
rinsed in pure spring water, and then 
soured. 

Besides these common processes 
for bleaching, another has been late- 
ly introduced with great success, by 
Mr. John Turnbnll bf Bonhill-place, 
in Dunbartonshire, for which a patent 
was granted to him. 

This method of bleaching consists 
of immersing the cotton or linen 
goods in a pretty strong solution of 
causticalkali, and afterwards exposing 
them to the action of steam in a close- 
vessel. 

The receiver is made of fir-deal 
boards firmly hooped, into which the 
cloth is laid loosely on the iron grat- 
ing. Iron hesps are fixed to the side 
of the receiver, into which anoihet 
hesp of iron, containing a screw is 
placed. This is moveable, and folds 
over by a joint, to make fast the cast 
iron cover on the mouth of the tub or 
receiver : the joining of the lid is 
closely luted by plated rope being 
nailed to the moutn of the tub. The 
iron cover is put on its place, or re- 
moved at pleasure, by the hook of a 
crane being put into the ring, fixed 
in the centre of the lid. A hole is 
ppp 
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pierced througb the cover, into which 
a wooden pin is ihurst, the use of 
which is to know when the steam is 
of sufficient strength. 

The cotton or linen goods havirvg 
been previously cleaned by steepinof 
and washing, are, after being well 
drained, steeped in a solution of 
caustic alkali of the specified gravity 
of 1020. After thti superfluous alka- 
line ley has been drained from them, 
they are arranged on the grating in 
the receiver. The cover is then p-lac- 
ed on the vessel, and firmly screwed 
d(uvn ; and the steam is adniitted by 
turning the stopcock, of the pipe 
which coirjmuhicates with a steam 
boiler of the commoi) construction. 

When the steam is admitted, the 
action of the alkali is irtcreased by 
tfie heat, so as completely to dissolve 
the colouring matter of the cloth. 
The steaming is continued for some 
hours, alter which the cloth is re- 
moved to the wash stocks, or dash 
wheel, !!i order to be cleansed : they 
are again imfriersed in the solution 
*)f alkali, and steamed in the receiv- 
er until they are s^tficiently white; 
after which thev are soured and 
washed as in comuion bleaching. This 
process of whitening iinen or cotton 
cloth, may also be forwarded by the 
jtssistance of the oxy muriatic acid, at 
proper intervals. 

By this method of bleaching, a 
considerable saving of alkali is gain- 
ed, as the whole is completely satu- 
rated with the colouring matter of the 
cloth. Nine, or at most ten steeps in 
the alkali, with alternate exposure to 
the action of the siearia bath, being 
sufficient to bleach linen cloth ef- 
fectually : Five steeps, with ex 
posufe to the steam, is sufficient for 
cotton cloth. 

Having thus given a succinct ac- 
count of the various operations of 
bleaching, we shall close this arti- 
cle, by making such observations as 



seem natur?illy to arise from the sub- 
ject. 

The first inquiry which pres^ents 
itself is, what ate the substances 
with which linen and cotton cloth 
is coloured ? This is shown by Mr. 
Kirwan in his excellent memoir on 
this subject, contained in the Irish 
Transactions for 1789. 

He precipitated, by means of 
muriatic acid, the colouring matter 
from an alkaline ley, saturated with 
thh extract from linen yarn, and 
found it to possess the fallowing pro- 
perties. When allowed to dry ofi a 
filter, it iissuhied a dark green ca* 
lotir, and felt cltomy like moist 
ciay# 

" I tooli," says h^e, " a small por- 
tion of it, and added to it 60 times 
its weight of boiling water; but not 
a particle of it was dissolved. The 
remainder ! dried oh a sand heat; 
it then assumed a shining black co- 
lour; became more brittle ; but in- 
ternally remained of a greenish yel- 
low, and weighed an ounce and a 
half. 

" By treating eight qnarts mor-e of 
the ley in the same manner, 1 ob- 
tained a further quantity of greenish 
deposit, on which 1 made the foUow- 
ing experiments. 

'' 1, Having digested a portion of 
it in rectified spirits of wine, it com- 
municated to it a reddish hue, and 
was in a great measure dissolved; 
but, by the addition of distilled water, 
the solution became milky, and a 
white deposit was gradually for'med; 
the black matter dissolved in the 
same manner. 

** 2. Neither the green nor the black 
mailer was soluble in spirit" of tur- 
pentine or linseed oil, by a continu- 
ed long digestion. 

*' 3. The black matter being placed 
on a red-hot iron, burned with a 
yellow flame and black smoke, leav- 
ing a coaly residuum. 
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** 4-. The green matter being put in- 
to ihe vitriolic, muriatic, and ni- 
trous acids, communicated a brown- 
ish tin^e to the two forhier, and a 
greenish to the latter; but did not 
seem af all'diminished. 

*' Hence it appears, that the matter 
extracted from linen yarn by alkalis, 
is' a peculiar sort of resin, different 
from pure resins only by its insolu- 
bility in essential oils, and in this 
respect resembling lacs. I now 
proceeded to examine the powers 
of the different alkalies on this sub- 
stance. Eight grains of it being 
digested in a solution of crystallized 
mineral alkali, saturated in the tem- 
perature of ^2^, instantly commu- 
nicated to the solution a dark brown 
colour ; two measures, (each of 
which would contain M penny- 
4veights of water,) did not entirely 
dissolve this substance. Two mea- 
sures of the mild vegetable alkali 
dissolved the whole. 

'* One measure of caustic mineral 
alkali, whose specific gravity was 
1 053, dissolved nearly the whole, 
leaving only a white residuum. 

** One measure of caustic vegetable 
alkali, whose specific gravity was 
J. 039, dissolved the whole. 

•* One measure of liver of sulphur, 
whose specific gravity was 1.170, dis- 
solved the whole. 

** 0»e measure of caustic volatile 
alkali dissolved alio a portion of this 
platter/' 

From tbe foregoing observations 
of Mr. Kirwan, it is pvident, that 
the lac or resinous matter which is 
extracted by the alkalies from linen 
yarn, is in proportion to their capa- 
city for acting upon this colouring 
matter; and that the vegetable al- 
]i2\\j whether in its mild or the caus- 
tic state, is the best solvent of this 
matter. 

We here take the opportunity of 
reniarking, that at most bleaclifieldtf, 
ibey are e^^iremely defective in ren- 



dering the alkaline leys properly 
caustic by quicklime. Into a solu^ 
tion of about four hundred vveigJit of 
potashes, dissolved in about 300 gal- 
lons of water, we have frequently hucn 
only 40 or 50 pounds of quicklime 
used; and so imperfectly was it ap- 
plied, as only to be agitated by a 
rake for five or ten minutes in the 
cold solution. Quivklime having 
the power of precipitating the uri- 
combined charcoal, and other im^^ 
purities, the operator was saiisfied, 
that he had given to the alkaline ley 
its full powers; but this is a mis- 
take. When the alkaline ley is ren- 
dered completely caustic, nothing 
amre is nex;essary but to reduce the 
quantity of the ley used. By tbis 
means the linen cloth will not Le 
loo severely acted upon. 

This process is now carried into 
effect by the more intelligent 
bleachers; and at least one-third of 
the alkali they formerly used is thus 
saved. 

In order to render the alkali suffi- 
ciently caustic, the following process 
may be followed : — To two-parts of 
potash, dissolved in hot water, add 
one part of fresh slaked lime, finely 
pulverised. After the lime is add- 
ed, make the mixture boil ; takmg 
care, that it is agitated by an iron 
rake, to keep it from subsiding and 
fixing on the bottom of the boiler. 
After it boils, the agitation will be 
sufficient to keep the lime in suspen- 
sion ; the ebullition maybe continu* 
ed for two hours, and (he lime allow^ 
ed to subi-itle : the clear liquor inay 
then be run otf for use, and the pre- 
cipitated lime well washed with wa- 
ter, until it loses the alkaline taste. 
The washings may be kept for mak- 
ing fresh alkaline i»oiuiions. 

On examining the quicklime which 
has been used, it wti] now be found 
in the state of a caibonate ; hav- 
ing, by its superior affinity for car- 
bonic acid, deprived the potasb qf 
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this principle, wbicli will consequent- 
ly be found nearly iu the caustic 
state. 

From the experiments of Mr. 
Kirwan, as narrated above, it will be 
seen, that the power of caustic pot- 
ash, in dissolving the colouring and 
resiuousiuatter contained in the linen 
yarn, is at least double the power 
which it possesses when in the 
mild pr carbonated state. This a- 
grees also, with the experience of e- 
very well-informed blea^-fier. Hence 
at least one-half of the alkali will be 
fiuSicient when used in tjie caustic 
fitate, when put in opposition to tlie 
quantity which will be required 
\^ hen in the mi id stat^. 

As having the alkaline ley nearly 
of the same specific gravity, is of 
considerable importance tp the 
bleacher, the hydrometer is general- 
ly used for ascertaining its strength, 
Fomerly this n§.&ful instrunient was 
constructed on no fixed principle, 
so that when one of them was bro- 
ken, another could not be procured 
made to the same scal^. The dif- 
iiculty is now ovtrcome, andthe in* 
strument may be had from Mr. 
"William Twe^dale of Glasgow, with 
inyaps^bly the same scale. The prifi- 
cipie on which he constructs these 
hydrometers, is, that the scale c om- 
uaences at 1^ and every degree indi- 
cates .005 of specific gravity. Elence, 
supposing the alkaline ley to indicate 
'20 degrees on the scale of the hy- 
drometer, its specific gravity would 
be l.X'iOX Op5=:=K10(), the speci- 
fic gravity of water being nnity. A 
coinplete series q^ these, from No. I 
to 0, indicate the specific gravity of 
fluids from distilled water as 0, 
to sulphuric acid 2., the heaviest li- 
quid known. These instruments are 
now used in most parts of the united 
kingdom* 

From the increase and variable 
price of potash, and the dependence 
of Great Britain on foreign nations 



for this necessary article, itigofitn- 
portance that the expenditure of it 
be reduced as much as possible. Ac- 
cordingly, various attempia have 
been made to recover the alk:\ri from 
the strongest waste leV; which had 
bt^en used in the boiling of linen 
cloth. But the methods which have 
been followed for this purpose, have 
in geuijral been given up,pnuccoant 
o\\ the great expenditurf of fuel ne- 
cjessSry for evaporating the ley tu a 
proper consistence for procnroig the 
alkali. We shall, therefore, lake' 
no notice of the methods which have 
been unsnccessfol^ but mention one; 
which to us appe£^rs practicable/and 
which those who are interested maj 
use with safety. It h scarcely ne- 
cessary to observe, that the alkaline 
ley must be supposed to be of such 
value, as to render the recovery- 
of the potash an object to ih^' 
bleacher. 

At son^e extenBive chemical manu-- 
factories, where it is n ecessar3' to 
evaporate very large quantities of 
liquid to a given strength, at s^ 
small expense; in place of evapor^ 
ating these solutions in iron or leaden 
boilers, it is found more economiOal' 
to construct what are calh-d stone 
boilers for this purpose. These are 
nothing more than large oblongs 
chambers, the side walls of which- 
are about two feet high, built into 
the ground to prevent them giving 
way- The outside of the wall \s^ 
well rammed wuh tempered clay- 
puddle, to^ prevent leakage. An 
arch of brick is then thrown over 
betvve<;n the walls, which is covered 
with i:tiortar to retain the heat. Pro- 
per openings are, at \ht same time, 
left to examine the state of the li^ 
quid : these are Covered with a plate 
of iron. At one end of the chamber, 
a furnace of a sijflicient capacity i^. 
built, having" a breast-work inter- 
posed between it and the liquid, over 
which the flame plays, M. the other' 
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end of the cbamber, a vent of suffi- 
cient height isx^ built to carry off the 
smoke. The fire being lighted, the 
flame plays along the surface of the 
liquid, which by this means is eva- 
porated. Some of these stone boilers 
are so capacious, as to contain 
10,000 gallons. 

In evaporating waste ley for the 
recovery of the alkali, all that is ne- 
cessary, after it has been evaporated 
to the consistence of tar, is, to carry 
it to a reverberatory furnace, of a 
proper constrtiction, where, the rnass 
being dried, it takes fire, and burns 
with a vivid flame. So soon as the 
heat is sufficiently strong, the alkali 
melts, and forms a liquid mass, which 
is run out of the surface, by a tap- 
hole at the side of the furnace, into 
an old boiler which has been pre- 
viously heated, to prevent the melt- 
ed mass from sparking up, aqd burn^ 
ing the workman employed. 

On examining the alkali thus pro- 
cured, jt will be found in a state 
of greater purity than when first 
used ; because, in the incineration, 
every particle of the resinous and 
colouring matter is completely con- 
sumed, and the carbonaceous matter 
which it had extracted out of the 
cloth, reduces any sulphate of pot- 
ash, which the purest imported al- 
kali always contains, to the state of 
a carbonate. Hence, when the re- 
covered alkali is dissolved and ren- 
dered caustic by quicklime, its effects 
in bleaching will be found equal, if 
not superior, to the first sort of pot- 
ashes. 

Another method by which pot-ash, 
when used in boiling cotton goods, 
may be freed from a large proportion 
of the impurity which it contains, is, 
by the application of quicklime to 
the wasteiey in the liquid state. 

If, to a solution of pot-ash, satu- 
rated with the coloured extract from 
cotton cloth, a proper quantity of 
quicklime be added^ and the mixture 



be well agitated, a decomposition 
takes place, and the colouring mat* 
ter is precipitated. 

The extract from linen cloth, con- 
taining a greater proportion of resin- 
ous matter, is not so easily decom- 
posed ; yet, if a small proportion of 
fresh precipitated earth of alum be 
add^d to it along with the lime, and 
the ^nixture be well agitated, a de* 
composition is effected* 

The impure alkaline solution is 
rendered caustic, and becomes trans- 
parent, although it does not entirely 
separate from the lac or resinous prin- 
ciple which it had extracted from the 
linen cloth. In both cases, it sepa^ 
rates best from the extractive matter 
when the solution is cold; and the 
lower the temperati^re sq much the 
better, 

On account of the comparatively 
high price of soda, it has hitherto 
been very little used in bleaching. 
From the experiments of Mr. IQr- 
vvan, already mentioned, it will be 
seen, that the power of soda, as a 
detergent, is little inferior to pot- 
ash. A large quantity of barilla, aa 
impure mineral alkali, is imported 
into the British islands ; a consider* 
able proportion of which was, until 
very lately, used by the bleachers 
in Ireland, who, from habit, gave it 
it a preference to pot-ashes. So late 
as the year 1800, the quantity of ba- 
rilla imported was*.,.. 1 75,629 cwt. 

In 1802, :,. 151,796 

In 1800, the quantity 

of pot-ashes imported 

was ...,..., 135,400 

In 1802, the quantity 

was only ........... 48,054- 

Barilla being, as well as pot-ashes, 
a foreign product, it is a matter of 
no small importance to know, whe- 
ther we can be supplied with alkali, 
of home manufacture, at a cheap 
rate. We do not hesitate to say, that 
in a very short period, it will be 
completely in our power. 
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It Is well known to every chemist, 
that common isait contains the mine- 
ti\ alkali, in the proportion of 53 
parts ii^ 100, Gould the govern- 
iment of this country be induced to 
allow t)l9 soda manufacturer the free 
use of this salt/ or of sea water, un- 
^er propev restrictions, we venture 
to predict, that Great Britain and 
Ireland would soon render them- 
selves independent of foreign na- 
tions for barilla, as well as of a large 
proportion of the pot and pearl ashes 
Tvhich are use4. 

The manufacture of soda, of an 
excellent quality, has already made 
rapid advances, even under the pre* 
sent restrictions, at London, New- 
castle, and Glasgow. M the latter 
place, and its neighbourhood, no less 
a quantity than 500 tons is manufac- 
tured annually ; ^nd large ejitablish- 
ments are daily forming for increas- 
ing this quaotrty. It is much to be 
regretted, that the manufacture of 
til is article, which is of so much con- 
sequence to bleaching, dyeing, the 



manufactures of glass and soap, as 
well as to many other important 
branches of commerce, should be 
shackled by absurd and impolitic re- 
strictions. 



In addrtion tothis copious account 
of bleaching, we are permitted by 
the Belfast Foundry Company to 
insert the annexed plate of a new 
manner of setting furnaces which 
they have recommended. From prac- 
tical experience it hasbeeo found that 
by this mod* very large savings may 
be made in the consumption of fuel. 
As in every improvement many ob* 
stacles occur, from the obstinacy of 
workmen, it will be necessary for the 
proprietors of bleach <^reens to give at- 
tention themselves in the first carrying 
of this plan of setting furnaces into 
execuiion, so that the just principles 
of scientific knowledge may triumph 
over the obstacles which ignorance 
and presumption so frequently tbrow 
in the way of improvement. 
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DESCRIPTION OP ANNEXED ENGRAVING. 

A — Represents a Boiler, 6 feet in diameter, 2 feet 11 inches deep, set 

in Masonry. 
B — ^The Furnace Mouth, 3 feet wide, 18 inches de^p. 
C — ^The Grate, 3 feet wide 21 inches long, 
D — ^The Ash Pit, 2 feet high, or more, if convenient. 
E — A Fire Block across, and set 8 inches higher than the Grate. 
F — Bottom Flue, 16 inches high in front, and 8 inches at back. 
G — The Side Flue, 8 inches lower than the Boiler, 14 inches wide at 

bottom, and closed within 9 inches of the lip of Boiler. 
The Grate to have the same inclination downwards as the Furnace 

Mouth ; to be arched over with Fire Brick> and the further end of 

the Grate to be in a plumb line with the side of the Boiler, as shewn 

by PP. 
The Boiler placed on two walls parallel to each other, the width of the 

Grate asunder, as represented in the platform W W. 
The Vent at the back to be the width of the Grate, with a Tongue in the 

centre. 
It is recommended when the Boiler is to be emptied, that the Fire in the 

Grate be drawn to the Furnace Mouth B, which will not only prove 

saving of Fuel^ but also prevent the risk of breaking the Boiler. 



